An alpha-amino-3-hydroxy-5-methyl-4-isoxazolepropionate glutamate-receptor antagonist can inhibit premicturition contractions in rats with bladder outlet obstruction.
To explore the possible involvement of alpha-amino-3-hydroxy-5-methyl-4-isoxazolepropionate (AMPA) glutamate-receptors in bladder dysfunction associated with bladder outlet obstruction (BOO), as detrusor overactivity (DO) is common in men with benign prostatic hyperplasia. Proposed mechanisms of DO include the myogenic or neurogenic theory, and the autonomous bladder hypothesis. In rats, BOO produces premicturition contractions (PMCs) that are assumed to be a consequence of inappropriate non-micturition activity during the filling phase. Using pharmacology, we explored the cause of PMCs to provide new insights into DO in humans. BOO was created in female Wistar rats; 6 weeks after obstruction we evaluated them using conscious-filling cystometry. A specific AMPA receptor antagonist, 1-(4'-aminophenyl)- 3,5-dihydro-7,8-dimethoxy-4H-2,3-benzodiazepin-4-one (CFM-2) was administered intravenously (i.v.) (0.003-3 mg/kg) or intrathecally (i.t.) (0.01-10 microg). The i.v. administration of CFM-2 in rats with BOO significantly decreased the threshold pressure and micturition pressure. The most remarkable findings were that i.v. administration of CFM-2 in rats with BOO significantly and dose-dependently decreased the amplitude and number of PMCs. The highest dose of CFM-2 almost completely eliminated PMCs. The i.t. administration of CFM-2 had no significant effect on PMCs. AMPA receptors have never been suggested as a neural mechanism of bladder dysfunction associated with BOO. Although PMCs in rats with BOO have been assumed to be mainly of myogenic origin, PMCs were suppressed by the i.v. administration of CFM-2. Thus, we think that PMCs have neurogenic components that are linked with AMPA receptors. In the present study, i.v. but not i.t. administration of CFM-2 suppressed PMCs, suggesting peripheral and/or supraspinal sites of inhibitory action of CFM-2 on PMCs.